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(54) Polymeric Electret and Its Manufacturing Method 

(57) Scope of the Claims 

1 . Polymeric electret which is formed from ionomer resin material, which can be 
represented according to the general formula 



(where, M represents a metal ionO. 

2. Manufacturing method for the preparation of polymeric electret according to the 
Claim paragraph 1 reported above, where the ionomer resin is electretized at a 
temperature within the range of 50oC ~ 80oC. 

Detailed Explanation of the Invention 

The present invention is an invention about a polymeric electret and its manufacturing 
method. 

Usually, the polymeric electret is characterized by the fact that it is produced as a 
polymeric material is maintained at a high temperature that is at or above its melting 
point temperature, and 

also, a polarization is conducted through the action of an electric field, and in the state as 
the electrical field is being applied, it is cooled to room temperature, and this polarization 
is frozen and it is maintained for a long period of time. 



In the past, the use of polyvinyl chloride, polyvinyl acetate, polyethylene, Teflon, etc., 
different polymers as electret materials, has been known. However in the case of the 
electrets obtained from these materials, the change with the passing of time of their 
surface electric charge is large, and because of that the application in condenser type 
microphones etc., has been difficult. 

The present invention is an invention, which has as a goal to solve such surface electric 
charge instabilities, and to suggest a polymeric electret with stable surface electric charge 
and its manufacturing method. 

The authors of the present invention have conducted different studies in order to obtain 
polymer electret with stable surface electric charge, and as a result from that they have 
observed that ionomer resins have excellent electret characteristics and the present 
invention has been achieved. 

The ionomer resin is a material characterized by the fact that the long chain molecules are 
connected through ionic bonds, and because of that their structure is represented as 
shown in Figure 1, where as M, Na, Zn etc., can be used. 

Here below, practical implementation examples will be presented and the present 
invention will be explained in details. 

A 300 micron thick film produced from ionomer resin material represented according to 
the structural formula 



(trade name: Sarin 1601, manufactured by Dupont Company), was used and at different 
polarization temperatures, 300 KV/cm electric field was applied, and it was equilibrated 
for a period of 30 minutes, and after that it was cooled down to room temperature and the 
electric field was withdrawn and electrets were produced. 

The relationship between the rate of change of the surface electric change of these 
electrets after 150 days and the polarization temperature, is presented in Figure 2. 

Moreover, the longitudinal axis represents the % change of the surface electric charge 
after 150 days, relative to the initial surface electric charge, and + represents an increase, 
and - represents a decrease. 



According to Figure 2, around the softening point temperature, namely, in the 50oC ~ 
8O0C polarization range temperature, it can be stated that the change of the surface 
electric charge with the passing of the time is small. 

It is understood that because of the fact that the softening point of the ionomer resin is 
around 70oC, when the ionomer resin polarization temperature is made to be close to the 
softening point, the surface electric charge is most stable. 

Practical Example 1 

At a polarization temperature of 70oC, a 100 kV/cm electric field was applied for a 
period of 30 minutes and the material was equilibrated, and after it was cooled to room 
temperature, the electric field was taken away, and the surface electric charge change 
coefficient of the ionomer electret after 150 days was + 10 %, and the surface charge 
density was 7 x 10" 9 Coulon/cm2. 

Practical Example 2 

At a polarization temperature of 60oC, a 30 kV/cm electric field was applied for a period 
of 30 minutes and the material was equilibrated, and after it was cooled to room 
temperature, the electric field was taken away, and the surface electric charge change 
coefficient of the ionomer electret after 150 days was - 5 %, and the surface charge 
density was 8 x 10' 9 Coulon/cm2. 

As it is shown according to the above described practical implementation examples, the 
ionomer electret according to the present invention is an electret, which has a small 
change of the surface electric charge with the passing of time, and it maintains the surface 
electric charge for a long period of time, and because of that it demonstrates excellent 
properties when used as condenser type microphones, cartridges used for records etc. 

Brief Explanation of the Figures 

Figure 1 represents a structural diagram of the ionomer resin material, Figure 2 represents 
a diagram of the change of the surface electric charge of the ionomer electret depending 
on the polarization temperature. 

In Figure 2: 

On the vertical axis - coefficient of change of the surface electric charge (%) 
On the horizontal axis - polarization temperature (oC) 
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